Microultrasound is of increasing interest in medicine due to the real-time, high-resolution images that can be acquired. The resulting low penetration depth of the image requires the use of multiple transducers laid out as an array and their integration into space-constrained form factors such as needles or capsules to enable minimally invasive access to the site of interest. Miniaturisation of the transducers is possible with modern manufacturing technology but challenges exist in the creation of a reliable interconnection scheme able to produce a series of robust, independent electrical connections between the transducers and external electronics. This paper describes work done to characterise and optimise a low process temperature bonding technology with anisotropic conductive adhesive (ACA) for the production of miniature ultrasound systems with satisfactory yield.
Statement of Contribution/Methods
The development of a reliable integration technology suitable for the production of a 15 MHz ultrasound transducer requires understanding of the underlying physics and the selection of process values that are compatible with dimensional ( 100 m pitch) and manufacturing (low temperature, low pressure) constraints. The use of a full factorial Design of Experiments (DoE) can identify the sensitivity of the bonding process to alterations in various parameters and the effects of interactions between these parameters on the final result. Three factors were identified to be the most important based on past experience: the ACA stencil mask slit height, the bonding force, and the bonding duration. Each run consisted of eight experiments, and each series was repeated three times to investigate the yield. An initial experiment involved bonding two rigid PCB substrates containing daisy chain electrical test structures with 200 m track width and 200 m pitch using magnetically aligned ACA, with the process parameters dictated by the experimental matrix. The daisy chain test structure facilitated measurement of the electrical resistance.
Results/Discussion
Initial analysis of the results shows the contribution of 1 st and 2 nd order effects on the statistical deviation and average electrical resistance of the bonds, with ACA stencil slit height and bond time being more significant than the bond force. This analysis has identified a set of parameters capable of producing a robust and repeatable bond with the mean electrical resistance along the daisy chain structure measured to be approximately 12 . The relevant process parameters are currently being tested to establish PCB connections to piezoelectric arrays with 100 m element pitch in on-going work.
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